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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1-2, 4-9 and 17-26 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Applicant Admitted Prior Art (AAPA). 

AAPA teaches in figures 16-17 and related text a semiconductor apparatus, comprising: 
a semiconductor substrate 101 ; 

a field oxide film 102 formed over a surface of the semiconductor substrate, the 
field oxide film having an aperture section; 

a pad electrode 104, having an aperture section formed there-through, the pad 
electrode being formed over the field oxide film so as to overlap the field oxide film 
when perpendicularly viewing the semiconductor substrate, wherein the field oxide film 
is located directly under substantially all of the pad electrode as viewed cross 
sectionally, and 

a penetration electrode 115 electrically connected to the pad electrode 104, the 
penetrating electrode being provided so as to pass through each of (a) the aperture 
section of the field oxide film, (b) a hole formed in the semiconductor substrate, and (c) 
the aperture section of the pad electrode, 
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the hole in the semiconductor substrate being formed in the aperture section of 
the field oxide film, when perpendicularly viewing the semiconductor substrate, so that 
an opening of the hole is smaller than the aperture section of the field oxide film, 

wherein the penetration electrode is formed in a field area of the surface of the 
semiconductor substrate, 

wherein the aperture section of the field oxide film is formed in the aperture 
section of the pad electrode, when perpendicularly viewing the semiconductor 
substrate, 

wherein the penetration electrode includes a hole-filling section formed in the 

hole, 

wherein the hole-filling section is made of an electrically conductive material, 
wherein a pad electrode formed so that there is no overlap with the hole when 
perpendicularly viewing the semiconductor substrate. 

Regarding claims 5-6, AAPA teaches in figures 16-17 and related text an insulating film 
109 is formed on an internal surface of the hole, between the internal surface of the hole 
and a sidewall of the penetration electrode, 

Regarding claims 6, 8 and 22-23, AAPA teaches in figures 16-17 and related text a 
penetration electrode includes an electrically conductive film on the insulating film that is 
formed on the internal surface of the hole, 
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wherein the hole-filling section is made of an insulating material and of an 
electrically conductive material, 

wherein the insulating film is in direct contact with the field oxide film, 
wherein the pad electrode is formed directly on and contacting the field oxide 

film. 

Regarding claim 21 , AAPA teaches in figures 16-17 and related text the aperture 
section in the pad electrode is larger than the aperture section in the field oxide film, 
when perpendicularly viewing the semiconductor substrate, because the aperture 
section in the pad electrode can be arbitrarily chosen to be larger than the aperture 
section in the field oxide film. 

Regarding claims 24-26, AAPA teaches in figures 16-17 and related text a penetration 
electrode extends through the aperture section of the pad electrode is located at 
elevations both above and below the pad electrode. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over AAPA. 
Regarding claim 27, AAPA teach substantially the entire claimed structure, as applied to 
claim 1 above, except explicitly stating that the aperture section of the pad electrode is a 
hole formed through the pad electrode, such that the aperture section is surrounded by 
the pad electrode when perpendicularly viewing the semiconductor substrate. 
It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form the aperture section of the pad electrode as a hole formed 
through the pad electrode, such that the aperture section is surrounded by the pad 
electrode when perpendicularly viewing the semiconductor substrate., in AAPA's device 
in order to simplify the processing steps of making the device by forming the aperture 
section as a hole through the pad electrode. 

Claims 1-2, 4-9, 17-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mashino et al. in view of Uehara (5,262,671 ), Ko (6,989,1 08). 
Mashino et al. teach in figure 10 and related text a semiconductor apparatus, 
comprising: 

a semiconductor substrate 201 ; 

a pad electrode 21 1 , having an aperture section formed there-through, and 
a penetration electrode 217 electrically connected to the pad electrode 21 1, the 
penetrating electrode being provided so as to pass through each of (b) a hole formed in 
the semiconductor substrate, and (c) the aperture section of the pad electrode, 
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Mashino et al. do not teach a FOX region ("field oxide film"), such that: 
the field oxide film having an aperture section; 

a pad electrode being formed over the field oxide film so as to overlap the field 
oxide film when perpendicularly viewing the semiconductor substrate, wherein the field 
oxide film is located directly under substantially all of the pad electrode as viewed cross 
sectionally, and 

a penetration electrode pass through the aperture section of the field oxide film, 
a hole formed in the semiconductor substrate, wherein 

the hole in the semiconductor substrate being formed in the aperture section of 
the field oxide film, when perpendicularly viewing the semiconductor substrate, so that 
an opening of the hole is smaller than the aperture section of the field oxide film. 

Uehara teaches in figures 1 and 2 and related text a FOX region ("field oxide 
film") 2, wherein 

the field oxide film 2 formed over a surface of the semiconductor substrate 1 , the 
field oxide film having an aperture section, 

a pad electrode 6, having an aperture section formed there-through, the pad 
electrode being formed over the field oxide film so as to overlap the field oxide film 
when perpendicularly viewing the semiconductor substrate, wherein the field oxide film 
is located directly under substantially all of the pad electrode as viewed cross 
sectionally, and 



Application/Control Number: 10/828,475 Page 7 

Art Unit: 2811 

wherein the aperture section of the field oxide film is formed in the aperture 
section of the pad electrode, when perpendicularly viewing the semiconductor 
substrate. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to form a FOX region ("field oxide film") in Mashino et al.'s device in 
order to isolate the device from surrounding devices, by conventional method, of which 
official notice is taken. 

Ko is cited to support the position that it is well known in the art and conventional to 
isolate devices by using FOX regions ("field oxide film"). 

Note that forming a FOX region, as taught by Uehara, in Mashino et al.'s device, would 
result in a device a semiconductor apparatus, comprising: 
a semiconductor substrate; 

a field oxide film formed over a surface of the semiconductor substrate, the field 
oxide film having an aperture section; 

a pad electrode, having an aperture section formed there-through, the pad 
electrode being formed over the field oxide film so as to overlap the field oxide film 
when perpendicularly viewing the semiconductor substrate, wherein the field oxide film 
is located directly under substantially all of the pad electrode as viewed cross 
sectionally, and 

a penetration electrode electrically connected to the pad electrode, the 
penetrating electrode being provided so as to pass through each of (a) the aperture 
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section of the field oxide film, (b) a hole formed in the semiconductor substrate, and (c) 
the aperture section of the pad electrode, 

the hole in the semiconductor substrate being formed in the aperture section of 
the field oxide film, when perpendicularly viewing the semiconductor substrate, so that 
an opening of the hole is smaller than the aperture section of the field oxide film, 

wherein the penetration electrode is formed in a field area of the surface of the 
semiconductor substrate, 

wherein the aperture section of the field oxide film is formed in the aperture 
section of the pad electrode, when perpendicularly viewing the semiconductor 
substrate, 

wherein the penetration electrode includes a hole-filling section formed in the 

hole, 

wherein the hole-filling section is made of an electrically conductive material, 

wherein a pad electrode formed so that there is no overlap with the hole when 
perpendicularly viewing the semiconductor substrate, 

an insulating film 109 is formed on an internal surface of the hole, between the 
internal surface of the hole and a sidewall of the penetration electrode, 

a penetration electrode includes an electrically conductive film on the insulating 
film that is formed on the internal surface of the hole, 

wherein the hole-filling section is made of an insulating material and of an 
electrically conductive material, 

wherein the insulating film is in direct contact with the field oxide film, 
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wherein the pad electrode is formed directly on and contacting the field oxide 
film, wherein 

the aperture section in the pad electrode is larger than the aperture section in the 
field oxide film, when perpendicularly viewing the semiconductor substrate, because the 
aperture section in the pad electrode can be arbitrarily chosen to be larger than the 
aperture section in the field oxide film, wherein 

a penetration electrode extends through the aperture section of the pad electrode 
is located at elevations both above and below the pad electrode. 



Response to Arguments 

Applicant argues that AAPA does not teach an opening of the hole is smaller 
than the aperture section of the field oxide film. 

AAPA teaches in figure 16 and related text an aperture section of the field oxide 
film 1 02 being the width of layers 1 09 and 1 1 5. The opening of the hole is the width of 
penetrating electrode 115, and does not include insulating layer 109. Therefore, AAPA 
teaches an opening of the hole is smaller than the aperture section of the field oxide 
film, as claimed. 



Application/Control Number: 10/828,475 Page 10 

Art Unit: 2811 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Oh Nadav whose telephone number is 571-272-1660. 
The examiner can normally be reached between the hours of 7 AM to 4 PM (Eastern 
Standard Time) Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Gurley can be reached on 571-272-4670. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



O.N. 

3/28/2008 



/ORI NADAV/ 
PRIMARY EXAMINER 
TECHNOLOGY CENTER 2800 



